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(54) Vacuum assisted lancing device 



(57) A vacuum assisted lancing device (10) for 

obtaining capillary blood from body sites includes a 
plunger (12) mounted in a barrel or upper housing (24) 
that upon being pressed by a user, drives a lancet (18) 
to puncture skin at a body site. A vacuum member such 



as a diaphragm (38, 66) or bellows (66) is displaced by 
the plunger (12) and displaces air in the lancing 
device (10) to create a vacuum. The vacuum draws skin 
partially Into the lancing device (10) causing blood to 
form at the puncture. The vacuum Is then released and 
the blood is tested 
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FIELD OF THE INVENTION 



£mnil i . K? P^f^^"*";'^®"*!,^'" Senerally relates to vacuum assisted lancing devices of the type used to draw a 
!f^P^ ' 6 . blood or interstfial fluid for testng and. more partcularly, to a lancing device having a Se 

Tor arawing capillary Mood from a puncture or lancing site. o^-uum 

BACKGROUND OF THE INVENTION 

fSio ''^""'"^ devices are used for otrtaining capillary Ijlood from body sites. A typical user of a lancina 

llnnn H<L?!'!?" f P/!F'"" °' glucose monitoring for treatment of diabetes Such a usir preSS a 

caoTa^n/ Woodlof C""'^ ^''f L""'"'"^ "^^^ *° P"'"'^'^ at the site, and *^ 

cap^lan^ blood for testng. To minimize any discomfort caused ty the puncture the lancina device tvJ^ 

n?rln^ t^'^f r"^"' ^"''^^y '^^'^'^ fro-" wf-e skin oncVa pun^re h^s^e^^^ 

prevents the lancet from rebounding and reentering the puncture or causing a second puncture 

S?n nlrti.ihP?? ^ "^"""^ ^®^<?« f^mains on the site and a vacuum is created to draw 

nnn^h-r^l?, ^" « the device. As this occurs, a smaR amount of blood fomis on the ston at th^ 

of th^ r^^^T " ^^1 '^'^f t""^ *® device is removed from the skin. The drop of bloo^ on the 

surface of the skin at the puncture site is then applied to a test sensor • 

KLot T^^^ If «"9de\rtces include a gasket connected to the lancet that reciprocates in the lancing device as 
such th?/i^ th?n^T?^.^ '^""il? gasket is in airtight contact with the inside of the lancingTetice 

such that as the gasket slides within the lancing devtee. air is displaced and a vacuum is created The necessS^ 

Zi^^Zy ^'T'* ^^f^a ^"^ '"^'-^^ °' '^"""9 precision molding of ?he 

lancf wh Jh .'.°n inL!" "^I^^"*- ^^1" ^^'^^^ ^"^ '^"^«t device reduci he sjeel 

aL^ate th A^rft\S=2in^^^^^^ the pain expenenced by a user. This friction also increases the force required to 
di^nll hoJ,ShT ^ ♦^^iTl ^^'"^^ *° °P^^^'«- airtght fit can quickly start tb leak if 

^h^^ lrt^^tT^^fh^^^"® '?"u'* ^ a^^"^®* the configuration of ttie devices to a round 

shape and may limit the possible uses of the lancet devices as part of a test sensor. 

SUMMARY OF THE INVENTION 

Kr^h^wv, flnwt f ll?"^?*""-,^ *f *° ^ '^"<='"9 ^l^ce used to obtain capillary blood or 

other body fluids from body sites. The lancing device includes a housing with an open end The open end is intended 
to be fimW pressed against the skin at a selected lancing site. A lancet holder is rnounttd^ the hous na for 

irrgSsZurtorre^t^^^^^^^ ""^^ ^ '-^^ which^rct^eTtL^^K t?e^ 

Kde.c?t^^^^ 

rZy^ in 'r.T^ ^""^ "^u^T '^"''^ ^^''^""d- After the Skin has been punohi ed a vacVum i^ 

created in the lanang device which causes the skin in the open end of the device to bulge slighUv into the de^ce 
J^^„ Zhrfn'^'^ll^y displacement of a vacuum member in the lancing device. The vLuum mSer ca? ^^^^ 
rollng diaphragm, a bellows or similar member that can be displaced by movement of the plunaer As the vacuum 
S^fr^t^^' * "'^ ^"^^ '^'^ ^ "^^^''3 ^ The vacul causes Woofo olher bo^^ 

to"?he*°dto?tS?rorf?r"^^^^^ ^ — ^te. and me'fl'S 

BRIEF DESCRIPTION OF THE DRAWINGS 

10007] Other objects and advantages of the invention will become apparent upon reading the followina detailed 
descnpton and upon reference to the drawings in which: Toiiowing aetaned 

p^Senti?ventior ^ ^'^^^"^ '^"""'"^ '^^'^''^ constructed in accordance with the principles of the 

FIG. 2 Is an enlarged, cross-sectional view of the lancing device in a static position; 

an?b^<^rvaS?crX"""°"'' °' ""^ '^"""^ ^ ^ '^-^ 

FIG. 4 Is an enlarged side view of a roliing diaphragm with a one way valve; 
FIG. 5 is an exploded perspective view of the lancing device; and 
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FIG. 6 is a View Of an altemative embodiment of the lancing device vm a bellows in place of a rofling diaphragm. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

* A ^r"ur f '^"""9 '^^''^ are used for obtaining capillary blood or otiier body fluids from bodv 

a^es and preferab^ body sites other than fingertips. These devices drive a lancet into the skin^ a choS t^Z 

^od te STn't r"*^"* I" "^'J^'"''^ ^^"^'"9 blood or fluid to fom Se sWnlu^^e Tht 

Wood IS touched to a test sensor for a desired test such as for the determination of blood glucose 

IS ..-hi J mechanisrn in known lancing devices has an air tight fit with the inside surface of the landna 

t^TJ^rll IV^TI'T'°^ *° s^ffi^^"* vacuum is created. The vacuurn mihanferS 

adds several paite to the lancing device. The vacuum mechanism typically is coupled to a plunoCT ftat is deweS^d 
by an operator. Fnction resulting from the air tight fit increases tfie force required to o^eythe olunaJT^ 
m«.nf ►'hiding and iJnfrolBng tKcuum ' 

nnmhir in • *K ^^i^*®'' '^"'''"^ °^ P^^sent invention Is general^ designated by' the reference 

15 vZum mpmhlr n'.'^H -^l! '^'"""^ '""^'"9 '^^^''^^ -"O sf^"^" ^s^ handheld r^odel: hoi^^er a flexEe 

Zalnf IT "T"*®" y^^"™ ^'^'^ '^"«"9 device 10 allows the lancing device 10 tTtete on manv 
£Scfm%rnro?/fJ^^^^^^^^^ ^•'"^^^ -^"^ ^"^^ — ^-'^^ —"9 <^e>^e^5o ?o"bTa"n^ 

f?nnl!LMcil^?/^T'" f^'f*®"^ 'f '^^^'^^ ^° '"^^'^ °"ter components such as a plunger 12 an 

in «i!^,^ ^H^^' ^ °' ^''^^ """"^"S ^"^ ^" '^^P A person using the vacuum assisted lancing dtlce 
20 In ^,|^,^%f"'' ^P^'t! ^ P'i"*'*"'^ °' '^"^'"9 ^^rno^es the end cap IS, inserts a lancet 18 i^ a lancet hoWer 
20 (FIG. 2) replaces the end cap 16, and firmly presses the end cap 16 against the sldn^ the selected ounc ufe 
tn ^rZlT ? 'T. ^"^Sf't^^^' with the skin. The site' is lanced by pressing t^e plunger 12 until rcomes 
Ikin ThffnH^- T^^ P""9er 12 is then slowV released and a vacuum fe created in the end cap 16 causing^he 
skin in the end cap to bulge slightly into the end cap 16. Blood or other fluid forms on the surface of thrsWn at 

7^ P"""?"' P^^^ *° ^^""-^ and Te v^uum Sed device^O 5 

Sdli^are peTrS ^ '"""^'^ P"* '"^ ^'^^ ^ sensor'Xe the 

[0012] Turning now to the internal components of the lancing device 10. these can best be described in 
^^"^Z Til ' description of the operation of the lancing device 10. The lancing device lO is sh^n in 
. static or at rest position in FIG. 2. In the static position, the lancet 18 is inside the end cap 16 soac^ a 
30 tt^!^^ ^°T.f P ''^P T° "se the lancing device 1 0. the open end 22 of the end ca?i I 

^nS ^ site of a person whose blood is to be tested. To actuate the aS deSce 

end portion 13 is pressed causing plunger 12 to be pushed into the upper housing 24 of the lancina dewce 10 THp 

Crsi'orth'elrm'za ' ^ "P''" lance? holder^ i^sfntothJioLw 

[0013] During the firat portion of travel of the plunger 12, a rebound spring 32 captured between a return 34 
35 ^'nlnl^'fun^ln ^"^f,?! ^«"ded and a rolling diaphragm 38 is displaced toward the end caM6 The rebound 
ZTlrl a I^Z ^^n*^" ^Hf 1^ ^""^ '^"<='"9 site after a puncture to avoid painfur rebound 
punctures. A piston 40 is secured to the release 36. and the hollow stem 26 of the plunqer 12 Throuah thk 

rZSTpr^ist"^ ^ '''^ '"^"^ ^ ^"""9 the first portion of pluTgef ^avel eSng Se 

^JL ■,A^^"l^' "'"^^ °^^t '""""9 diaphragm 38 is captured between the upper housing 24 and the lower 
housing 14 of the lancing device 10 thus anchoring the annular rim 42 relative to the lancing device 10 A cer^!^ 
portion 44 of the diaphragm 38 is secured to the hollow stem 26 and piston 40 such ^at he centralXion 44 mov^ 
m'1^T„d''tK'"'""' tfjf .upper housing 24 and lower housing 14. The sec^eme^^^^^^^^ 
the stem 26 and the upper and lower housings 24 and 14 , respectiveV are air tight Thus as the oiunaPT fe 
irtl?3ren*dVoT w P;ff.' "^^y P^^ *'^^°"9h openings 31 ^n' a sLr26 through Kflow 

S>% fe r.'^o°A tT« P°[^°". °^ P'""3®' ^ 9ap 48 (FIG. 2) between the lancet holder 20 and a 

a^ch 50 IS closed as a flange 52 on the lancet holder 20 moves toward and engages inner edges 54 of a ^uralrtv irf 

ar^TnlSilTtiam 34.*' ' '"^^ ^P""^ compreS?btLln KcS 

^ Elf ♦h °T® Po"^® ^''^ ®^9es 54, the travel of the lancet holder 20 is halted Continued 

travel of the plunger 12 moves the release 36 into the latch 50 up to and along ramos 60 formed on th2 in„or 
penphei^ of the latch 50 at each finger 56. The movement of the release ^ along tt,e Xpl 6i sZa* th^ fi^^^^^ 
UM^^n^l^^^ 'f"''*t'i°J'"M°- ''°'^^^20 is released, the drive sXfl 58 d^2 Se iK 

holder 20 and the lancet 18 out the open end 22 of the end cap 16. Travel of the lancet holder 20 aT^dlan^t 18 fe 
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n»l««n^^ Qriginal position pulling the lancet 18 and lancet holder 20 into the lancing device 10 and 
TL«S„™«*''°"f* P"n<*'^«- The rebound spring 32 is compressed to its state position by the dSlpring 58 
The configuration of the lancing device 10 at this point in the operation is shown in FIG 3 ^ 
fh ^ Pressure on the plunger 12 can be slo«dy released while the open end 22 of the end cap 16 is held aaalnst 
►H-"„ * * • *i • J^f ^"""9^^ ^2 is moved put of the upper housing 24 by a return spring & £ed 

«^ the DlSn?er S Tmol^^uf ^th^" ''""'l "P""^ It ^^^^'^^^^ ^"^ng the'inward traveUfthe 

if- P"""?®"^ 12 IS moved out of the upper housing 24. the diaphragm 38 is pulled toward its static oosibon 

^iZTin Z'^^.^L'iln 'iT' "l^ °' '^^"^^^ 20 and the dis^placemenToftTe SphrC 38 
S2^f« -J *® lower housing 14 creating a vacuum. This vacuum causes skin at the lancing site to bulae 
sjghtly into tte end cap 16. A drop of body fluid will then form at the puncture The plunger 12 mav th^ be 
£^^l2jS?h*5ZW T ? ^ • ^'■^P'^°"9 di^P^^g"' 38 away from its'statc posSfn and'ridudng the vacuum 
iioducXto a t^t SnJJr ' ^On^^then be removed from the landng site and the body'fluid n^Z 

B)019] The roHing diaphragm 38 replaces a precision bore, piston and 0-ring used in prior art lancina devices 

Si.'^rl^V "^'"''T- ^L'P^'^T "^^^ Pre'^fe*"" molding of the borfand piston requS h 

pnor art lancing devices, reduces the number of parts that must be assembled, and eliminat^ the fficfen cauSj 
the interference fit of the O-ring and the bore reducing the force needed to operate the de^w The^Dhraa^38 b 
SulTlSs "* '''''' ^"^ """Ponente of 't^elrior al deS K 

A fi^l!?fir"?»K^''Klf "^^'^ '"^'^^"^ °^ diaphragm 38. For example, a bellows 66 can be used 

FIG. 6). A first end 68 of the bellows 66 is secured to the upper housing 24 and a second end 70 of the haulZ^ 
fnwfH^f ^ ^^Sr l^- As the plunger 12 is moved into the upper^hfuS 24? tSrsecond J^?^ 
5 m.vfl®h!^^ f f^^^^^^ "^"'^^ one way check valve 72 in the ^elZsl^ S 

^""^""^ ^^^^ P*'^""'"' ^ <=^^^'ed similar to that created by the diaphragm 38 ^ 

IO021J The diaphragm 38 or bellows 66 can be any of several shapes such as round, oval, square or rectanaular 

f?°^^^ v.^'^ll! P^f invention has been described with reference to the particular embodiments illustrated 
S sDiS and' scoL'of mL^ that many changes and variatons may be made thereto wrthoTdepaS 

the spint and scope of the present invention. The embodiments and obvious variations thereof are contemolated as 
failing within the scope and spirit of the claimed invention, which is set forth in the following Ss: ^°"'^'"P'^'^'' 

Claims 

1. A vacuum assisted lancing device (10) comprising; 
a housing (14, 24) having an open end (22); 
a lancet holder (20) mounted in said housing; 

li^V^l'LT'^^^'inf} s^*'* ''""Sing (14.24) and associated with said lancet holder (20) to 

bias said lancet holder (20) tovrard saki open end (22) of said housing (14. 24); 

L^^f°h.'!j'!flom* (32) mounted in said housing associated with said lancet hoWer (20) to bias said 

lancet holder (20) away from said open end (22) of said housing (14; 24) and \ / 



3. 



The vacuum asslste lancing device (10) claimed in Claim 1 wherein a first portion (42) of said flexible vacuum 

4. The vacuum assisted lancing devfce (10) claimed in Claim 1 wherein sakJ flexible vacuum member is a diaphragm 
& The vacuum assisted lancing device (10) claimed in Claim 1 wherein said flexible vacuum member is a bellows (66) 

6. The vacuum assisted lancing device (10) claimed in Claim 1 further comprising a one way check -valve (46). 

7. The vacuum assisted lancing devfce (10) claimed in Qaim 1 further comprising a one way check valve In said 
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flexible vacuum member (38, 66). ^ 

8. A vacuum assisted lancing device (1 0), corifiprising: 

a housing (14, 24) with an open end (22); 

a lancet holder (20) moveably mounted in said housing (14. 24) adjacent said open end (22); 

an^actuator (12) coupled to said lancet holder (20) for moving said lancet holder (20) toward said open end 

fro!!t2j'"^ "Jf""^^' ^^^^ ''''"P^®'^ *° ^^'^ lancet holder (20) biasing said lancet holder (20) away 

irom saici open end; and \ . / . / 

holdwS)'"^"'''*^ ^"^"^^ ^""^ ^^""^ '^3®* °^ sai'* actuator (12) and said lancet 

9. The vacuum agisted lancing device (10) claimed in Claim 8 wherein said vacuum member is a roinng diaphragm 

10. A method of drawing a body fluid sample for testing using a vacuum assisttng a landng device (1 0). comprising: 

providing a housing (14, 24) having at least one open end (22); 

Zet^^t^sSoSng; ^'"^ ^"'^ -'f>^°-«"9 

securing at least a first portion (42) of a flexible member (38, 66) to said housing (14, 24); 
securing a second portion (44) of said flexible member (38, 66) to move with said lancet holder (20); 
placing the open end (22) against a selected puncture site; 
moving said lancet holder (20) through said open end (22); and 
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